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(54) Closable opening device for packages of pourabfe food products 



(57) A closable opening device (4) having a frame 
(15) defining a through hole (16) and fitted about a 
pierceable portion (1 0) of a sealed package (1 ) for pour- 
able food products; a removable threaded cap (17) 
which screws onto the frame (1 5) to close the hole (1 6); 
and a tubular cutting member (18) screwed inside the 



hole (16) and rotated by the cap (17) to travel through 
the pierceable portion. The cutting member (1 8) has an 
end cutting edge (31), in turn having a main blade (36), 
and a number of teeth (37a) located behind the main 
blade (36) and decreasing gradually in height so as to 
act successively on the pierceable portion (10). (Figures 
4 and 7) 
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Description 

[0001] The present invention relates to a ciosable 
opening device for packages of pourable food products. 
[0002] As is known, many pourable food products, 
such as fruit juice, UHT (ultra-high-temperature treated) 
milk, wine, tomato sauce, etc., are sold in packages 
made of sterilized packaging material. 
[0003] A typical example of such a package is the par- 
allelepiped-shaped package for liquid or pourable food 
products known as Tetra Brik Aseptic (registered trade- 
mark), which is'produced by folding and sealing a web 
of laminated packaging material. The packaging mate- 
rial has a multilayer structure comprising a layer of fi- 
brous material, e.g. paper, covered on both sides with 
layers of heat-seal plastic material, e.g. polyethylene; 
and, in the case of aseptic packages for long-storage 
products, such as UHT milk, the packaging material 
comprises a layer of oxygen-barrier material, e.g. alu- 
minium foil, which is superimposed on a layer of heat- 
seal plastic material, and is in turn covered with another 
layer of heat-seal plastic material eventually forming the 
inner face of the package contacting the food product. 
[0004] Such packages are normally produced on fully 
automatic packaging machines, on which a continuous 
tube is formed from the web-fed packaging material. 
The web of packaging material is sterilized on the pack- 
aging machine, e.g. by applying a chemical sterilizing 
agent, such as a hydrogen peroxide solution, which, af- 
ter sterilization, is removed, e.g. vaporized by heating, 
from the surfaces of the packaging material; and the 
web of packaging material so sterilized is maintained in 
a closed sterile environment, and is folded and sealed 
longitudinally to form a vertical tube. 
[0005] The tube is filled with the sterilized or sterile- 
processed food product, and is sealed and cut along 
equally spaced cross sections to form pillow packs, 
which are then folded mechanically to form the finished, 
e.g. substantially parallelepiped-shaped packages. 
[0006] Alternatively, the packaging material may be 
cut into blanks, which are folded on forming spindles to 
form the packages, which are then filled with the food 
product and sealed. An example of this type of package 
is the "gable-top" package commonly known by the 
trade name Tetra Rex (registered trademark). 
[0007] To open the above packages, various solutions 
have been proposed, one of which, known from US Pat- 
ents N. 4,655,387 and N. 4,41 0,1 28, consists in forming, 
at a corner of a flap on the package, a preferential tear 
line defined by a succession of perforations extending 
through the outer layers of the packaging material down 
to the barrier material layer; and the package is opened 
by lifting the flap and cutting or tearing along the perfo- 
rations. Needless to say, packages of this sort, once 
opened, cannot be closed again, and must therefore be 
handled with care to avoid spillage of the food product 
until the package is emptied. 

[0008] To overcome this drawback, packages of the 



above type are fitted with ciosable opening devices, 
which substantially comprise a frame defining an open- 
ing and applied about a hole or a removable or pierce- 
able portion in a wall of the package; and a cap hinged 
5 to the frame. The cap is normally molded integrally with 
the frame, and is initially sealed to the frame, along a 
peripheral edge surrounding the opening, by a thin 
breakable annular connecting portion. Once unsealed, 
the cap is movable between a closed position cooper- 
io ating hermetically with the frame, and an open position. 
Alternatively, threaded caps separate from and initially 
screwed to the frame are also used. 
[0009] One problem of opening devices of the type 
described is that the cap must be detachable from the 
'5 frame with practically no effort required when unsealing 
the package. For which purpose, the opening devices 
are made of low-break-strength plastic material, normal- 
ly polyethylene. 

[0010] Polyethylene, however, has the drawback of 
20 failing to act as an effective oxygen barrier. On the side 
of the packaging material eventually defining the inside 
of the package, therefore, the hole is closed by an ad- 
ditional patch comprising a small sheet of heat-seal 
plastic material, and the opposite side of the packaging 
25 material is fitted with an oxygen barrier element, e.g. a 
pull-off tab, which is heat sealed to the patch and has a 
layer of aluminium. 

[001 1] Providing the packages with a patch and bar- 
rier element, however, calls for additional processing of 
30 the packaging material before it is sterilized and folded 
and sealed to form the vertical tube, so that the packag- 
es take longer, and hence are more expensive, to pro- 
duce. 

[0012] Moreover, once the cap is opened, access to 
35 the content of the package also involves removing the 
barrier element. 

[001 3] Ciosable opening devices have therefore been 
proposed by which the package can be opened in one 
operation, while at the same time ensuring an effective 
40 oxygen barrier. 

[0014] In the solution described in International Pat- 
ent Application WO 95/05996, such opening devices 
substantially comprise a frame having a cylindrical collar 
defining a pour opening and fitted about a pierceable 
45 portion of the package; a removable cap which is 
screwed externally to the frame collar to close the open- 
ing; and a substantially tubu lar cutting member screwed 
inside the frame collar and having an end edge with a 
number of substantially triangular end teeth, which co- 
50 operate with the pierceable portion of the package to 
detach it partly, i.e. with the exception of a small periph- 
eral portion, from the relative wall. 
[001 5] The cutting member is operated by the cap via 
one-way ratchet-type transmission means activated 
55 when removing the cap from the collar, and spirals with 
respect to the frame from a raised rest position in which 
the end teeth face the pierceable portion, to successive 
lowered cutting positions in which the end teeth interact 



3 



3 



EP 1 396 435 A1 



4 



simultaneously with the pierceable portion. 
[0016] A drawback of opening devices of the above 
type is that the cut part of the pierceable portion tends, 
in use, to at least partly clog the open section of the cut- 
ting member, and therefore the pour opening, thus in- 
terfering with outflow of the product from the package. 
[0017] Moreover, for functional reasons, the cutting 
member is normally made of material (e.g. polypropyl- 
ene) structurally more rigid than that of the frame and 
cap (normally polyethylene), thus possibility resulting in 
excessive fragility of the end teeth of the cutting mem- 
ber, which may snap off during transport and/or when 
unsealing the package, and so become dispersed in the 
food product. 

[0018] These problems have been solved by the so- 
lution described in EP-A-1 088 765, wherein the end 
edge of the cutting member comprises a single cutting 
edge acting along a predominant peripheral portion of 
the pierceable portion of the package. 
[0019] In addition to cutting, a single cutting edge 
moving spirally and acting along a predominant periph- 
eral portion of the pierceable portion of the package also 
exerts thrust on the cut part of the pierceable portion, 
and tends to fold it inwards of the package and outwards 
of and eventually around the cutting member, thus pre- 
venting the cut part of the pierceable portion from inter- 
fering with outflow of the product from the package. 
[0020] Moreover, using an appropriately designed 
single cutting edge enables a high degree of efficiency 
of the cutting member, which may therefore be made of 
less rigid material, e.g. the same as the cap and frame, 
and may advantageously be molded in one piece with 
the frame. 

[0021] Though usable to advantage In most applica- 
tions, the above solution is limited as regards the mate- 
rial from which the pierceable portion of the package is 
made. That is, when the pierceable portion is made of 
particularly tough material, such as a barrier material 
covered with a polymer catalyzed by means of an orga- 
nometal or metallocene, the latter tends to "stretch" rath- 
er than tear under the action of the cutting edge, thus 
forming threadlike residue on the cutting edge, which 
may get into the food product. 

[0022] It is an object of the present invention to pro- 
vide a closable opening device designed to eliminate the 
aforementioned drawbacks typically associated with 
known devices. 

[0023] According to the present invention, there is 
provided an opening device as claimed in Claim 1 . 
[0024] A preferred, non-limiting embodiment of the 
present invention will be described by way of example 
with reference to the accompanying drawings, in which: 

Figure 1 shows a view in perspective of a top portion 
of a sealed package for pourable food products fea- 
turing a closable opening device in accordance with 
the present invention; 

Figure 2 shows a partly exploded view in perspec- 
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tive of the Figure 1 opening device in an as-used 
condition; 

Figure 3 shows a side view of a detail of the Figure 
1 device in a preassembly condition before being 
fitted to the package; 

Figure 4 shows a side view of a cutting member of 
the Figure 1 device, positioned facing a pierceable 
portion of the package; 

Figure 5 shows a plan view of the Figure 4 cutting 
member; 

Figure 6 shows a spread-out flat view of the profile 
of the Figure 4 cutting member; 
Figure 7 shows a larger-scale view of a detail in Fig- 
ure 6. 



[0025] Number 1 in Figure 1 indicates as a whole an 
aseptic sealed package for pourable food products, e. 
g. a parallelepiped-shaped package known as Tetra Brik 
Aseptic (registered trademark), which is made of sheet 
20 packaging material 2, and has a top wall 3 to which a 
closable opening device 4 of plastic material is applied 
by means of conventional fastening systems, e.g. adhe- 
sive substances or microflame or laser heat sealing 
techniques. 

25 [0026] Packaging material 2 (Figure 4) has a multilay- 
er structure comprising, for example, a layer of paper 
material 5; an outer layer 6 of thermoplastic material, e. 
g. polyethylene; and a number of inner cover layers, 
hereinafter referred to as a whole as "inner covering 7". 
30 in the case of aseptic packages for long-storage prod- 
ucts, such as UHT milk, fruit juice, etc., inner covering 
7 typically comprises an intermediate barrier layer, e.g. 
of aluminium, in turn covered by one or more layers of 
thermoplastic material. The inner layer of thermoplastic 
35 material contacting the product in use is preferably de- 
fined by a low-linear-density (LLD) polyethylene cata- 
lyzed with a metallocene and of excellent mechanical 
strength and, in particular, a high stretch modulus. 
[0027] Wall 3 has a pierceable portion 1 0 covered ex- 
40 ternally, in use, by opening device 4, and which is at 
least partly detached from wall 3 to permit outflow of the 
product from package 1 . 

[0028] Pierceable portion 10 is preferably defined by 
a so-called "prelaminated hole", i.e. a hole 11 formed 
45 through the layer of paper material 5 prior to laminating 
outer layer 6 and inner covering 7, which therefore ad- 
here to each other inside hole 1 1 and define pierceable 
portion 10(Figure4). 

[0029] With reference to Figures 2 and 3, opening de- 
50 vice 4 comprises a frame 15 fixed to package 1 about 
pierceable portion 1 0, and having a circular through hole 
1 6 of axis A, through which the food product is poured; 
a cap 17 which is fitted coaxially to frame 15 to close 
opening 1 6; and a tubular cutting member 1 8 of axis A, 
55 which in use engages hole 16 in axially and angularly 
movable manner, and is activated by cap 1 7, as de- 
scribed in EP-A-1 088 765 incorporated herein by way 
of reference, to interact with pierceable portion 1 0 of wall 
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3 and unseal package 1 . 

[0030] Frame 15 comprises an annular base flange 
1 9 fixed to wall 3 of package 1 , about pierceable portion 
1 0, and from whose radially inner edge projects axially 
a cylindrical collar 20, of axis A, defining hole 1 6. 
[0031] Collar 20 has an outer thread 23 and an inner 
thread 24 (Figure 4), which are oppositely inclined and 
engaged respectively, in use, by an inner thread 25 of 
cap 17 and an outer thread 26 of cutting member 18. 
[0032] Conveniently, thread 23 is a conventional right- 
hand thread; and thread 24 is a left-hand, multi-start 
thread with a wider pitch than thread 23. 
[0033] Cap 1 7 comprises a circular end wall 27; and 
a substantially cylindrical lateral wall 28 having inner 
thread 25 and outer projections 29 for easy grip. 
[0034] Cap 1 7 and frame 1 5 are conveniently provid- 
ed with tampering detecting means - not shown by being 
known and not forming part of the invention - for secur- 
ing cap 1 7 and frame 15 in a position sealing package 
1 , and an example of which is illustrated in EP-A-1 088 
765 referred to above. 

[0035] Cutting member 18 is conveniently injection 
molded in one piece with the frame in the preassembly 
position shown in Figure 3, in which one axial end of 
cutting member 18 is temporarily connected to flange 
1 9 of frame 1 5 by a number of breakable radial bridges 
30 surrounding hole 1 6. Cutting member 1 8 is screwed, 
in use, inside collar 20 of frame 15, and is conveniently 
driven axially into collar 20 before frame 15 is fitted to 
package 1 . 

[0036] Cutting member 1 8 (Figure 5) has two or more 
inner axial ribs 32 designed to cooperate with respective 
transmission members 33 projecting axially from end 
wall 27 of cap 1 7 and shown schematically by the dash 
lines in Figure 5. Ribs 32 and transmission members 33 
define a one-way transmission device - known from 
EP-A-1 088 765 and not described here in detail - by 
which cap 1 7 is connected rotationally to cutting mem- 
ber 1 8 in the cap unscrewing direction shown by the ar- 
rows in Figure 5, but is disconnected in the opposite di- 
rection. 

[0037] Cap 1 7 is also conveniently driven axially onto 
collar 20 when assembling opening device 4. 
[0038] At the opposite axial end, cutting member 18 
comprises a cutting edge 31 designed to interact with 
pierceable portion 10 of package 1 (Figure 4). 
[0039] According to the present invention, cutting 
edge 31 comprises, successively along its circumfer- 
ence, a main blade 36 and a number of teeth 37, as 
shown clearly in the spread-out flat view of cutting mem- 
ber 18 in Figure 6, and in Figure 7 showing a larger- 
scale view of the profile of cutting edge 31 . 
[0040] Main blade 36 is in the form of an asymmetrical 
triangle with one back-sloping side 38 facing in the cut- 
ting direction, and an opposite side 39 sloping slightly 
more than the slope of thread 26 indicated by line E in 
Figure 7. The teeth, indicated as a whole by 37, may be 
divided into a first set 37a and a second set 37b. 



[0041] Teeth 37a, which, proceeding along cutting 
edge 31 in the opposite direction to the rotation direction 
of cutting member 18, are located just behind main 
blade 36, each have a triangular profile with symmetri- 
5 cally sloping sides 40, and get gradually smaller in 
height with respect to a base line B of the profile of cut- 
ting edge 31 . More specifically, the first tooth 37a, adja- 
cent to main blade 36, is preferably the same height as 
the main blade, and the following teeth 37a decrease 
10 linearly in height so that teeth 37a contact pierceable 
portion 10 one after another. The slope of the line L 
through the apexes of teeth 37a is conveniently less 
than that of the thread, so that teeth 37a contact pierce- 
able portion 10 are separate, spaced points. 
15 [0042] Teeth 37b, located on the opposite side of teeth 
37a to main tooth 36, i.e. after teeth 37a in the rotation 
direction of cutting member 1 8, each have a triangular 
profile with symmetrically sloping sides 41, and are of 
constant height - with respectto base line B of the profile 
20 of cutting edge 31 - conveniently equal to that of the last 
tooth 37a, which may therefore also be considered the 
first tooth 37b. 

[0043] Cutting edge 31 also comprises an auxiliary 
blade 42, which has a much larger circumference than 
25 teeth 37-preferably 3 to 7 times, and even more prefer- 
ably about 5 times the width of each tooth 37 - and is 
defined by a cutting side 44 facing in the traveling direc- 
tion of cutting edge 31 with respect to pierceable portion 
1 0, and having substantially the same slope as the sides 
30 of teeth 37, and by a guide side 45 sloping much less 
sharply and preferably having the same slope as side 
39 of main blade 36. 

[0044] Cutting edge 31 comprises three flat areas 46 
withdrawn axially with respect to teeth 37 and blades 
35 42, 36, and spaced circumferentially along edge 31 . Ar- 
eas 46, which are located along or close to base line B, 
have no cutting function, and serve as thrust surfaces 
for a tool (not shown) by which to drive cutting member 
18 inside collar 20 as of the preassembly position. 
40 [0045] Operation of opening device 4 will be de- 
scribed as of the sealed position shown in Figures 1 and 
2 (in Figure 2, cap 1 7 is shown detached for the sake of 
clarity) in which cutting member 18 is housed entirely 
inside collar 20, with cutting edge 31 facing the as yet 
45 uncut pierceable portion 10 (Figure 4). 

[0046] When rotated in the opening direction (anti- 
clockwise in Figure 5), cap 1 7 - possibly after rotating 
idly to break the tampering detecting means - rotates 
cutting member 1 8 by transmission members 33 engag- 
5 0 ing ribs 32. 

[0047] Given the opposite slope of threads 24 and 26, 
as cap 1 7 is unscrewed, cutting member 1 8 moves ax- 
ially downwards to interact with pierceable portion 10. 
[0048] To appreciate clearly the way in which cutting 
55 edge 31 interacts with pierceable portion 10, it should 
be pointed out, as shown in Figure 7, that cutting edge 
31 moves along a spiral path which, spread out flat, is 
tantamount to translation in a direction T forming, with 
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the plane of pierceable portion 1 0, an angle equal to the 
slope of thread 26 and therefore parallel to line E. 
[0049] Main blade 36 and first tooth 37a come into 
play first, simultaneously with each other. And once the 
material is pierced by main blade 36, the "hook" shape 
of main blade 36 "hooks up" the material and pulls it cir- 
cumferential ly to prevent any noticeable movement of 
the material under the axial component of the thrust ex- 
erted by the travel of cutting member 1 8, and so prevent 
the material from escaping the action of teeth 37a. 
[0050] Teeth 37a come into play by degrees and in 
rapid succession to simulate the perforation which 
would be obtained with a vertical movement. Teeth 37a 
pierce the material and each cut the portion of material 
between its own point of contact and the incision made 
by the tooth 37a in front, so that cutting is not entrusted 
entirely to main blade 36, and horizontal stretching of 
the material is reduced. 

[0051] Teeth 37b and secondary blade 42 come into 
play substantially simultaneously, and in turn first pierce 
the material and then make a continuous cut as the cut- 
ting member is rotated. 

[0052] The cutting action of the cutting member ter- 
minates after one turn of cutting member 18 - as of the 
position in which pierceable portion 10 is first contacted 
- which is sufficient for the cutting member to penetrate 
pierceable portion 10 axially down to base line B t and 
corresponds to a roughly 270° cut. The part of the 
pierceable portion which remains uncut and prevents it 
from being detached completely is the portion between 
the maximum penetration point of main blade 36 and 
the initial piercing point of secondary blade 42. Further 
rotation of cutting member 18 folds this portion axially 
outwards of cutting member 18, without cutting it, as 
shown schematically by the dash line in Figure 4, so that 
pierceable portion 1 0 is moved clear of hole 1 6 in frame 
1 5, and does not interfere with outflow of the food prod- 
uct from package 1 . 

[0053] As cap 1 7 - which, in the meantime has made 
roughly a full turn about axis A - is unscrewed further, 
ribs 32 and transmission members 33 are disengaged 
axially, so that cutting member 1 8 is arrested in the low- 
ered opening position projecting axially from frame 15 
and inwards of package 1, but still connected to collar 
20 by engagement of threads 24 and 26. 
[0054] Cap 1 7 is screwed off completely to open pack- 
age 1 , which can be closed by simply screwing cap 17 
back onto collar 20. 

[0055] Once package 1 is unsealed, cutting member 
18 can no longer be moved from the lowered opening 
position, by transmission members 33 being unable to 
reach an axial position in which to engage ribs 32 of cut- 
ting member 18, so that cutting member 18 holds the 
cut part of pierceable portion 1 0 back clear of hole 1 6. 
[0056] Tests have shown that a cutting member 18 in 
accordance with the present invention provides for cut- 
ting pierceable portion 10 of package 1 without leaving 
any threadlike residue, even when using an inner cov- 



ering of thermoplastic material with a high stretch mod- 
ulus, and also for folding pierceable portion 10 correctly 
outwards of cutting member 1 8. 
[0057] Clearly, changes may be made to opening de- 
vice 4 as described and illustrated herein without, how- 
ever, departing from the scope of the accompanying 
Claims. 
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A closable opening device (4) for a sealed package 
(1 ) of a pourable food product, said device (4) com- 
prising: 

a frame (15) fitted about a pierceable portion 
(10) of said package (1 ) and defining a through 
hole (16); 

a removable threaded cap (17) which screws 
onto said frame (15) to close said hole (16); 
a tubular cutting member (18) engaging said 
hole (16) and having an end cutting edge (31) 
which cooperates with said pierceable portion 
(10) to unseal said package (1); 
- first connecting means (32, 33) for connecting 
said cap (17) and said cutting member (18) so 
as to rotate said cutting member (1 8) during ro- 
tation of the cap ( 1 7) to unscrew the cap off said 
frame (15) when unsealing said package (1); 
and 

second connecting means (24, 26) for connect- 
ing said frame (15) and said cutting member 
(18) so as to move said cutting member (18) 
along a spiral path through said pierceable por- 
tion (1 0) in response to said rotation of said cap 
(17); 

characterized in that said cutting edge (31) 
comprises a main blade (36); and at least a number 
of first teeth (37a) which, proceeding along said cut- 
ting edge (31 ) in the opposite direction to the direc- 
tion of rotation of said cutting member (18), are lo- 
cated downstream from the main blade (36); said 
first teeth decreasing gradually in height so as to 
act successively on said pierceable portion (10). 

A device as claimed in Claim 1 , characterized in 
that said main blade (36) has a cutting side (38) 
facing in a traveling direction of said cutting member 
(18) with respect to said pierceable portion (10) and 
sloping backwards. 

A device as claimed in Claim 1 or 2, characterized 
in that the first teeth (37a) decrease linearly in 
height as of said main blade (36). 

A device as claimed in Claim 3, characterized in 
that said first teeth (37a) have respective ends lying 
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along a line (L) sloping less than said spiral path (T) 
of said cutting member (18). 

5. A device as claimed in Claim 3 or 4, characterized 

in that one of said first teeth (37a), located adjacent 5 
to said main blade (36), is the same height as said 
main blade (36). 

6. A device as claimed in any one of the foregoing 
Claims, characterized in that said cutting edge 10 
(31) of said cutting member (18) comprises a 
number of second teeth (37b) located on the oppo- 
site side of said first teeth (37a) to said main blade 
(36). 

15 

7. A device as claimed in Claim 6, characterized in 
that said second teeth (37b) are all the same height, 
and are at most equal to the minimum height of said 
first teeth (37a). 

20 

8. A device as claimed in Claim 6 or 7, characterized 
in that said cutting edge (31) of said cutting mem- 
ber (18) comprises an auxiliary blade (42) having a 
circumference which is 3 to 7 times the width of one 

of said first or second teeth (37a, 37b). 25 

9. A device as claimed in Claim 8, characterized in 
that said auxiliary blade (42) has a cutting side (44) 
facing in the traveling direction of said cutting mem- 
ber, and having substantially the same slope as the 30 
sides of said first and second teeth (37a, 37b). 

10. A device as claimed in any one of the foregoing 
Claims, characterized In that said frame (15) com- 
prises a cylindrical collar (20) for receiving said cap 35 
(17) and defining said hole (16); and in that said 
second connecting means comprise an innerthread 
(24) of said collar (20) and an outer thread (26) of 
said cutting member (18). 

40 

11. A device as claimed in any one of the foregoing 
Claims, characterized in that said frame (15) and 
said cutting member (18) are molded in one piece 
in a p reassembly configuration in which they are 
joined coaxially with each otherby breakable joining 45 
means (30). 
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